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BOOK REVIEWS
Oscillations and Waves in Strong Gravitational and Electromagnetic 
Fields (Texts and Monographs in Physics) 
by Nail R. Sibgatullin
Springer-Vcflag ; Berlm-Hcidelbcrg-New Yoik-ljoiidofi*Pans-Tokyo-Hong Kong, 1991 
XIV -F 362 pages, 26 figures, pnee : DM 148,(X) (Hardcover), LSBN 3-540-19461-4
The book contains classical wave phenomena in the presence of strong gravitational and 
electromagnetic fields, discussed in various sellings such as the blackhole, cosmological, 
and neutron star magnetosphere. It offers a wide perspective to a reader interested in the 
subject and brings together many useful results and techniques. The book is aimed for a 
serious reader who intends to work in the field. However, the style of the book is somewhat 
terse and is suited for a mathematically minded reader. The book also is more or less self 
contained and only assumes a rudimentary knowledge of tensor analysis. For example, the 
relevant tools of the Newman^Penrose formalism arc developed in the first chapter. The 
book is basically divided into two parts; the first few chapters deal with classical general 
relativity and electromagnetic and gravitational waves while in the last three chapters the 
emphasis shifts to relaiivisiic magnetohydrodynamics and acoustic waves. All the 
phenomena are treated in the classical regime.
The first Chapter introduces the Newman-Penrose formalism, Petrov classification of 
spacetimes and properties of null congruences. This formalism is applied to study the 
interaction between electromagnetic and gravitational waves with various assumptions. 
Nonlinear interaction is also discussed.
The second Chapter begins with observational evidence for blackholcs and then goes 
on to expound on the wcllknown mathematical aspects concerning blackholcs, uniqueness 
theorem, the area theorem, energy extraction from blackholcs etc.
The third Chapter deals with axially symmetric massless fields in general relativity. 
A subsection is devoted to Lic-Backlund groups of iritcgrablc systems of mathematical 
physics.
The fourth Chapter consists of propagation of perturbative fields on the background 
of blackhole spacetimes. An important result here is that charged blackholcs mix 
electromagnetic and gravitational radiation. The problem of scattering of a wave-packet by a 
blackhole is discussed.
From Chapter five onwards the emphasis shifts to relativistic hydrodynamics and
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magnetic phenomena. The fifth Chapter introduces the kinetic theory of relativistic gas in a 
crisp manner. The basic principles of relativistic magneto hydrodynamics are presented and 
applied to the problem of shockwaves with simple symmetries. Acoustic waves are also 
treated. Finally, the problem of ultrarclativistic gas in Schwarzschild spacetime is discussed.
Chapter six deals with cosmology in which dynamics of waves is investigated. The 
time development of small perturbations with a frozen-in magnetic field is investigated with 
possible implications to galaxy formation.
Chapter seven deals with acoustic wave phenomena in the presence of both strong 
gravitational and magnetic fields. The obvious candidate which offers both these 
environments is the neutron star with its magnetosphere. Problems regarding shafie of the 
magnetosphere and acoustic wave phenomena are considered. Finally the .stability problems 
are discussed in many different relevant situations.
On the whole, the book would be useful addition to a library since it offers a new 
perspective of classical wave phenomena in general relativity.
aI icS V DltURANDHAR 
Imer-Umversiiy Ccnlre for Astronomy Sl Astrophysics, 
Ganeshkhind, Pune- 411 007.
Causality, Electromagnetic Induction and Cravitation : A different 
Approach to the Theory of Electromagnetic and Gravitational Fields
by Oleg D Jefimenko,
Electrei Scientific Company; Star City, West Virginia, USA, 1992 '
xii+ 180 pages; pnee; 19.75 (paper); ISBN 0-917406-09-5
This book claims lo present a different approach to the theory of electromagnetic and 
gravitational fields, in a text-book format, complete with historical notes and worked-out 
examples. It, however, contains no exercises, primarily perhaps because, the author 
originally intended to publish the contents of the book in some refereed journals as research 
and only later settled onto the book formal.
It coniains eight chapters, divided equally between clcclromagnclism and gravitation. 
I found the style of the author very confUsSing and most of the limos the material is 
presented in a convoluted fashion. An artificial distinction is made throughout the book 
between time- dependent fields and otherwise, just to propose a concept called ‘elcctrokinetic 
force-field* and its gravitational analog; seemingly the main theme of the book accounting 
for the phenomena of electromagnetic induction. 1 find the discussion on ‘basic laws* as 
against ‘causal equations* and the misled inicrprcuiiion of MaxwcH*s equations confusing as
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well as impotent to bring out any new results. In several places, elementary errors in logic 
(not typographical errors) can be found.
A completely satisfactory ueatment of the questions addressed to in this book exists 
in terms of relativistic electrodynamics, Lienard-Wiechert potentials etc., in standard text 
books. The author, however, chooses on his own to ignore these and then creates and solves 
several non-issues.
The chapters on gravitation are written in clo.se parallel with the electromagnetism 
sections and emphasis is made on the notion of gravitomagnetic field. Here his main aim 
seems to be push the Newtonian gravitation beyond its limitations, without appealing to 
general relativity in a full-fledged manner. By introducing his private version of a non-linear 
theory of gravity, the author comes to many astounding conclusions like (I) antigravity 
must exist in nature, (2) cancellation of negative and positive gravitational masses and (3) 
impossibility of gravitational collapse and non-existence of black holes etc.
It is clear from this list that the author is cither completely out of touch with several 
triumphs of twentieth century physics or has systematically ignored it. The readers of 
course have a choice too; to ignore the book!
Abhuft Kshksagar
Inicr- linivcrsiiy Cenire tor Astronomy Jk Astrophysics, 
Ganeshkhind, l*unc- 411007
Classicaj Mechanics and its Quantum Analogues
(Lecture Notes in Physics, Vol 110)
(2nd enlarged and updated edition)
by David Park
Springcr-Verlag : Berlin-Heidelberg-New Yoik-London-Faris-Tokyo-Hong Kong, 1990 
ix+ 333 pages, 101 figures; price : DM 78,00 (Hard cover); ISBN 3-540-51398-1
The remarkable successes achieved in understanding the natural world by applying the rules 
and methods of quantum mechanics served somewhat to hide the elegance, beauty and power 
of the theoretical tools of classical mechanics till the late 50's or early 60’s. In the 70's 
classical mechanics experienced a renaissance when it was realized that computer 
simulations of many microscopic processes using classical equations can lead to profound 
insight into the behaviour of microscopic systems which are not easily achieved using 
quantum methods. Another factor which was important in the revival of the study of 
classical mechanics was the discovery of deterministic chaos in the 60’s and the 
proliferation of chaos studies in the 70’s.
In this book, as the author makes it clear in the preface, the basic continuity between 
classical and quantum mechanics has been emphasized, rather than the discontinuity so
much sircssed by conventional textbooks. Thus, those ideas and techniques in classical 
mechanics that can be related to quantum theory and used to illuminate the quantum 
approach have the central role in this book. However, the quantum formulations and 
methods themselves have not been dealt with in great detail. Rather the intermediate zone 
which contains the path of transition is of major interest. The author, however, carefully 
indicates the basically different philosophical altitudes and concepts behind the classical and 
quantum mechanical approaches to nature.
The tools and methods of classical mechanics have been introduced at various points 
and have been illustrated by various examples which are particularly illuminating. The 
standard methods of classical mechanics are all here, e.g. the Lagrangian formulation in 
chapter 3, Hamiltonian dynamics in chapter 5, and the Hamilion-Jacobi theory in chapter 6. 
In view of the classical mechanicS-ray optics-wave optics-quantum mechanics 
correspondence, perhaps it was inevitable that the book opens with a discussion of optics. 
The concepLs of wave packet dynamics, Fermat’s principle and dispersion relations aill have 
been introduced in the first chapter. Unconventionally, in the last section gravitational 
deflection of light and the retardation of radar signals reflected from a planet hfas been 
dcmonslrated by writing down the Schwarzschild’s space-lime metric.
A typical example of the author’s approach is chapter 2 where an advanced discussion 
of classical anharmonic and .driven oscillators is followed by the equations of motion of 
Heisenberg operators of quantum oscillators, which bridge the gap between classical and 
quantum theories. In the next step, visualization of the particle mdiion in terms of states 
representing a moving distribution is accomplished in terms of coherent slates.
The third chapter is devoial to Lagrangian dynamics of point partiefcs. The general 
equation has been illustrated by the example of a double pcndulam, but the main emphasis 
is on orbital motion. There is an interesting discussion of the correspondence of the 
quantum mechanical stationary stales of the hydrogen atom with Keplcrian elliptical orbits.
Chapter 4 discusses the principles required to solve the equations of motion of a 
system with a few particles, e.f^ . coupled oscillators, but in the final sections the virial 
theorem and the equation of motion of a fluid are derived. These arc the situations where the 
few particle description arc not convenient or totally inapplicable.
In the discussion of the classical equations the author points out that there is a 
difficulty in adopting the variational principle of least aclion as the fundamental law, since 
the system seems to know where.to end up before it starts. The dynamical principle merely 
choses the right way to go there. This fact is of profound significance when the transition 
to quantum mechanics is made, because there is no single right way and a particle tries 
everything. This quantum principle of expressing the particle motion as a sum over all 
possible paths can be discussed only after the introduction of phase in chapter 7. The idea of
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a phase associated with a particular motion is central to the quantum theory, and chapter 7 
is wholly devoted to developing an understanding of the relation between the old quantum 
theory and the Heisenberg approach through the connection between classical action and 
phase and the WKB method. This chapter should be of value to those interested in applying 
scmiclassical ideas to fundamental atomic and molecular processes. This chapter closes with 
a discussion of the Aharonov-Bohm effect. Before this, chapter 6, through Hamilton-Jacobi 
equations, introduces some of the basic questions with which modem studies of classical 
mechanics arc more concerned, questions like the gencralizxd properties of classes of 
solution for dynamic systems. This is followed by a very readable brief inu-oduction to the 
topic of classical chaos.
Chapter 8 is on perturbations. Here, the order of presentation is reversed in that the 
standard and far easier quantum perturbation theory is first discussed and the connection with 
the rather difficult technique of classical perturbation theory is established later. The 
adiabatic principle provides a bridge between them. Only the formal basis of classical 
perturbation theory is presented and then a difficult calculation of the Newtonian precession 
of the orbit of Mercury due to the attraction of Jupiter is given as an illustration. The final 
two chapters (9 and 10) arc on rigid-body dynamics and continuous systems respectively. In 
chapter 9, we find a nice discussion of spinors and quantum particles with spin.
Thus this book can be used as an advanced text on classical mechanics, which will 
be a very good introduction for students who hive already gone through a conventional 
course such as one taught in our universities and for various reasons, want to delve deeper 
into the subject. Also sometimes very valuable insights can be gained on selected topics of 
elementary quantum dynamics. These fresh Insights will appeal to workers dealing with 
dynamics of essentially quantum systems. A lot of worked-out examples and problems have 
been interwoven into the body of the text. Some of the problems explore further the points 
and arguments in the main text through new examples and systems, while others should be 
u-cated as integral parts of the text and worked out for a complete understanding.
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